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1
DYNAMIC CLIENT REGISTRATION FOR
SERVER PUSH EVENTS IN LONG POLLING
SCENARIOS

BACKGROUND

Web-based applications are applications that may be
accessed over a network such as the Internet. With the rising
popularity of the Internet, web-based applications provide
developers and content providers a number of advantages.
For example, web-based applications allow the primary pro-
cessing responsibilities associated with the application’s
functionality to be handled at the server. As a result, a client
with limited processing capabilities may still access and ben-
efit from the functionality of processing-intensive applica-
tions. Moreover, web-based applications are much easier to
update because the updates take place on the host server,
foregoing the need to update software at each client.

There are numerous methods by which a client may send
data to and receive data from a web-based application. For
example, a web-based application may notity a client of new
events using a push service. A push service allows the server
to initiate communication with the client, as opposed to a
traditional pull service in which the client must initiate com-
munications. Using push services, a server may immediately
send new events to a client, as opposed to waiting for a client
request for the data. Long polling is one method for imple-
menting push functionality. In long polling, a client makes a
request for data from the server, but instead of responding
immediately, the server holds the request until there is a new
event about which the server needs to notify the client. Once
the client receives a response regarding the new event, it can
immediately make another request for data so that there is
always a pending request to which the server may respond
with new event data.

SUMMARY

The present disclosure relates to computer-implemented
methods, software, and systems for dynamic client registra-
tion for server push events in long polling scenarios. One
computer-implemented method includes establishing a push-
channel session uniquely associated with a client, wherein the
push channel session communicates with the client using a
single push channel. The computer-implemented method fur-
ther includes registering the established push-channel session
with a messaging channel runtime creating a client-specific
messaging channel and registering a backend application
with the push-channel-session-associated single push chan-
nel using a push channel registration session. The method
further includes, responsive to an application message
received from an application session associated with the
backend application using a client-specific application chan-
nel, dispatching the received application message to the push-
channel session from the messaging channel runtime using
the client-specific messaging channel. The method includes
communicating the dispatched application message to the
client using the single push channel.

Other implementations of this aspect include correspond-
ing computer systems, apparatus, and computer programs
recorded on one or more computer storage devices, each
configured to perform the actions of the methods. A system of
one or more computers can be configured to perform particu-
lar operations or actions by virtue of having software, firm-
ware, hardware, or a combination of software, firmware, or
hardware installed on the system that in operation causes or
causes the system to perform the actions. One or more com-
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puter programs can be configured to perform particular
operations or actions by virtue of including instructions that,
when executed by a data processing apparatus, cause the
apparatus to perform the actions.

The foregoing and other implementations can each option-
ally include one or more of the following features: the single
push channel may be implemented using at least one of long
polling or web sockets. The registration using the push chan-
nel registration session may be performed on the messaging
channel runtime and the push session. Prior to the registra-
tion, the push channel registration session may receive at least
one of a registration or a de-registration request for the back-
end application. The computer-implemented method may
further include, prior to receiving the application message
associated with the application session, registering the client-
specific application channel between the application session
and the messaging channel runtime. The messaging channel
runtime may dispatch the received application message using
the client-specific messaging channel corresponding to the
client associated with the application channel. The commu-
nicated application message may be dispatched by a client
push dispatcher to the client application associated with the
application session.

The subject matter described in this specification can be
implemented in particular implementations so as to realize
one or more of the following advantages. First, the dynamic
event registration prevents a server from sending data regard-
ing all events to the client and forcing the client to sort through
the data to determine what data is relevant. Second, the
described dynamic registration processes and systems facili-
tate the use of a single long polling connection to service all
applications with which the client may interface, as opposed
to a connection for each application. Third, the described
dynamic registration processes and systems extend dynamic
registration functionality to clients that do not support full-
duplex push connections (e.g., WebSocket or server-side
events).

The details of one or more implementations of the subject
matter of this specification are set forth in the accompanying
drawings and the description below. Other features, aspects,
and advantages of the subject matter will become apparent
from the description, the drawings, and the claims.

DESCRIPTION OF DRAWINGS

FIG. 1 is a block diagram illustrating an example system
for dynamic client registration for server push events in long
polling scenarios.

FIG. 2 is a block diagram illustrating an example series of
communications that may be exchanged between various
components of a server and a client for dynamic client regis-
tration for server push events.

FIG. 3 is a flow chart dynamic client registration for server
push events in long polling scenarios.

Like reference numbers and designations in the various
drawings indicate like elements.

DETAILED DESCRIPTION

This disclosure generally describes computer-imple-
mented methods, software, and systems for dynamic client
registration for server push events. Specifically, the com-
puter-implemented methods, software, and systems may uti-
lize long polling to send application messages from a serverto
a client.

For the purposes of this disclosure, long polling is a tech-
nique by which a client makes a request for data from a server,
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but instead of responding immediately, the server holds the
request open until there is a new event about which the server
needs to notify the client. Once the client receives a response
regarding the new event, it can immediately make another
request for data so that there is always a pending request to
which the server may respond with new event data. Though
the following description sets forth systems and processes
that utilize long polling, the described systems and processes
may be applied to other unidirectional communication meth-
ods for implementing push functionality. For example, the
systems and processes described herein may be applied to
pushlets, where the server holds a response to a client’s
browser request “open” and sends events to the client as code
(e.g., segments of JavaScript) that the browser may use to
update its display.

FIG. 1 illustrates an example distributed computing system
100 for dynamic client registration for server push events in
long polling scenarios. At a high-level, the illustrated
example distributed computing system 100 includes or is
communicably coupled with an enterprise server 102 and
clients 140a-140c¢ (collectively client 140) that communicate
across a network 130. The enterprise server 102 comprises a
computer operable to receive, transmit, process, store, or
manage data and information associated with the example
distributed computing system 100. In general, the enterprise
server 102 is a server that stores a push session manager 108,
a channel registration manager 109, a messaging channel
runtime 110, and backend applications 112 where at least a
portion of the push session manager 108, channel registration
manager 109, messaging channel runtime 110, and/or back-
end applications 112 is executed using requests and responses
received from and sent to a client 140 within and communi-
cably coupled to the illustrated example distributed comput-
ing system 100 across network 130. The push session man-
ager 108, channel registration manager 109, messaging
channel runtime 110, and/or backend applications 112 are
used to dynamically register a client for server push events. In
some implementations, the enterprise server 102 may store a
plurality of various push session managers 108, channel reg-
istration managers 109, messaging channel runtimes 110,
and/or backend applications 112. In other implementations,
the enterprise server 102 may be a dedicated server meant to
store and execute only a single push session manager 108,
channel registration manager 109, messaging channel runt-
ime 110, and/or backend application 112. In still other imple-
mentations, the enterprise server 102 can store and execute
none, a single instance, and/or a plurality of the push session
manager 108, channel registration manager 109, messaging
channel runtime 110, and/or backend applications 112. In
some implementations, the enterprise server 102 may com-
prise a web server, where the push session manager 108,
channel registration manager 109, messaging channel runt-
ime 110, and/or backend applications 112 represent one or
more web-based applications accessed and executed by the
client 140 using the network 130 or directly at the enterprise
server 102 to perform the programmed tasks or operations of
the push session manager 108, channel registration manager
109, messaging channel runtime 110, and/or backend appli-
cations 112.

Specifically, the enterprise server 102 is responsible for
receiving application requests, for example, requests for cre-
ating a push channel and dynamic registration for server
events, from one or more client applications associated with
the client 140 of the example distributed computing system
100 and responding to the received requests by processing
said requests in the associated push session manager 108,
channel registration manager 109, messaging channel runt-
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ime 110, and/or backend applications 112, and sending an
appropriate response from the push session manager 108,
channel registration manager 109, messaging channel runt-
ime 110, and/or backend applications 112 back to the request-
ing client application. In addition to requests from the client
140, requests associated with the push session manager 108,
channel registration manager 109, messaging channel runt-
ime 110, and/or backend applications 112 may also be sent
from internal users, external or third-party customers, other
automated applications, as well as any other appropriate enti-
ties, individuals, systems, or computers. According to one
implementation, enterprise server 102 may also include or be
communicably coupled with an e-mail server, a web server, a
caching server, a streaming data server, and/or other suitable
server. In other implementations, the enterprise server 102
and related functionality may be provided in a cloud-comput-
ing environment.

The enterprise server 102 includes an interface 104.
Although illustrated as a single interface 104 in FIG. 1, two or
more interfaces 104 may be used according to particular
needs, desires, or particular implementations of the example
distributed computing system 100. The interface 104 is used
by the enterprise server 102 for communicating with other
systems in a distributed environment—including within the
example distributed computing system 100—connected to
the network 130; for example, the client 140 as well as other
systems communicably coupled to the network 130 (notillus-
trated). Generally, the interface 104 comprises logic encoded
in software and/or hardware in a suitable combination and
operable to communicate with the network 130. More spe-
cifically, the interface 104 may comprise software supporting
one or more communication protocols associated with com-
munications such that the network 130 or interface’s hard-
ware is operable to communicate physical signals within and
outside of the illustrated example distributed computing sys-
tem 100.

The enterprise server 102 includes a processor 106.
Although illustrated as a single processor 106 in FIG. 1, two
or more processors may be used according to particular
needs, desires, or particular implementations of the example
distributed computing system 100. Generally, the processor
106 executes instructions and manipulates data to perform the
operations of the enterprise server 102. Specifically, the pro-
cessor 106 executes the functionality required to receive and
respond to requests from the client 140, including, but not
limited to, requests for creating a push channel and requests
for dynamic registration for server events.

The push session manager 108 is a service or a stand-alone
application that establishes and maintains a push session
between the client 140 and the enterprise server 102. The push
session manager 108 receives a message from clients 140 to
initiate a push session. In some implementations, clients 140
may establish a long-polling-type push session by sending a
request to the push session manager 108 to establish a push
session. The push session manager 108 may associate the
request with a unique identifier in order to track the push
session. In some implementations, the unique identifier is
supplied by the client 140 as part of the request to establish a
push session. In other implementations, the unique identifier
may be created and assigned by the push session manager 108
upon receipt of the request from the client 140. In either case,
the push session manager 108 associates the unique identifier
with the request from the client 140, which it holds until the
push session manager 108 receives a message to forward to
the client 140.

Generally, the push session manager 108 maintains push
sessions between the client 140 and the enterprise server 102.
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In some implementations, the push session manager 108
receives messages from the backend applications 112 via the
messaging channel runtime 110. However, the push session
manager 108 may receive messages from any component of
the enterprise server 102. The push session manager 108
forwards each received message to those clients 140 that are
registered to receive messages from the backend applications
112 (or other component) that sent the message. When a push
session is implemented utilizing the long-polling technique,
the push session manager 108 receives from the messaging
channel runtime 110 an application-specific message associ-
ated with a specific push session. In some implementations,
for example, the push session manager 108 will receive from
the messaging channel runtime 110 an application-specific
message along with the unique identifier of a client 140 that is
registered to receive the message. The push session manager
108 will then forward the message to the client 140 associated
with the unique identifier by, for example, responding to a
request of the client 140 currently being held by the push
session manager 108 as part of the push session.

In other implementations, the push session manager 108
may be structured in any manner to establish and maintain
push sessions with one or more clients and utilize these push
sessions to forward messages to the proper client(s). For
example, in some implementations, the push session manager
108 may maintain a separate push session process or thread
for each client 140 that has requested to establish a push
session. Each separate push session process or thread may
have its own interface through which messages may be
received. Thus, an individual push session process or thread
associated with a specific client 140 may, for example, receive
a message from the messaging channel runtime 110 and for-
ward this message to the specific client 140 with which the
individual push session process or thread is associated. In
other words, a component of the enterprise server 102 (in this
case, the messaging channel runtime 110) may manage the
client(s) to which any given message should be sent. Thus, by
virtue of receiving the message from the messaging channel
runtime 110, the individual push session process or thread
may assume that the specific client 140 has registered to
receive that message.

After receiving a request from a client 140 to establish a
push session, the push session manager 108 may forward
information associated the established push session to the
messaging channel runtime 110. For example, the push ses-
sion manager 108 may forward the unique identifier associ-
ated with the client 140 and an indication that the client 140
has requested to establish a push session. Additionally or
alternatively, the push session manager 108 may provide
information regarding the push session established for the
client 140. For example, in implementations where the push
session manager 108 maintains a separate push session pro-
cess or thread for each client 140, the push session manager
108 may provide the messaging channel runtime 110 with an
identifier for the separate push session process or thread asso-
ciated with the client 140 that requested a push session be
created.

Though the push session manager 108 has been described
primarily as establishing and maintaining long-polling-type
push channels with clients 140, the push session manager 108
may be configured to establish and maintain any channel of
communication with a client 140 that enables the push ses-
sion manager 108 to “push” messages or other forms of
communication from the enterprise server 102 to the client
140. Moreover, information regarding each push session cre-
ated and maintained by the push session manager 108 may be
stored in memory 107 as client push session data 114. In some
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implementations, for example, client push session data 114
may include one or more unique identifiers identifying the
clients 140 for which the push session manager 108 received
requests to create a push session and for which the push
session manager 108 is currently holding a long polling
request.

The channel registration manager 109 is a service or a
stand-alone application that receives requests from clients
140 to register for messages or other communications from
specific backend applications 112. In some implementations,
the channel registration manager 109 may receive a message
from a client 140 that includes a unique identifier associated
with the client 140 along with an identifier associated with the
application for which the client 140 is registering.

As described above, when using long polling, a client 140
issues a request that is held by the enterprise server 102 until
there is data that the server needs to “push” to the client 140.
The client 140 receives the response with the data and imme-
diately renews the long polling request to the enterprise server
102, as long as the client 140 desires to receive data. In other
words, for every long polling request, the client 140 may have
only one opportunity (i.e., with the request itself) to provide
information through the long polling channel to the enterprise
server 102, until the client 140 sends another request to renew
the long polling session. Thus, in one implementation, the
client 140 could send a push request for each backend appli-
cation 112 from which the client 140 desires to receive mes-
sages. However, this would require the enterprise server 102
and the client 140 to maintain separate communication chan-
nels for each backend application 112 from which the client
140 desires to receive messages.

Alternatively, in another implementation, the client 140
could send a single push request that includes an indication of
all backend applications 112 from which the client 140
desires to receive messages. However, in this alternative
implementation, the client 140 would be required to know, in
advance, all of the backend applications 112 from which the
client 140 desires to receive messages. Moreover, the client
140 would have no way, through the established long polling
channel, to opt out of receiving messages from a backend
application 112 with which the client 140 registered, until the
client 140 has an opportunity to renew the long polling
request.

The channel registration manager 109 provides another
alternative for implementing dynamic registration and dereg-
istration for messages from multiple backend applications
112 using a single long-polling-type push session. Specifi-
cally, the channel registration manager 109 may receive one
or more registration/deregistration requests from a client 140
separate from an established push channel associated with the
client 140 and maintained by the push session manager 108.
The registration/deregistration requests received by the chan-
nel registration manager 109 may identify the client 140 and
one or more backend applications 112 from which the client
140 desires to receive or no longer receive messages. In some
implementations, the client 140 may be identified by the
unique identifier assigned to the client 140 during establish-
ment of the push session and the one or more backend appli-
cations 112 may be identified by an identifier than uniquely
identifies each backend application 112. In some implemen-
tations, the registration/deregistration requests received by
the channel registration manager 109 may take the form of an
HTTP PUT request from a client 140 that identifies the client
140 and the one or more backend application 112 from which
the client 140 desires to receive messages. However, the
requests received by the channel registration manager 109
may be in any suitable format.
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In some implementations, the channel registration man-
ager 109 sends information regarding the registration
requests it receives from clients 140 to the messaging channel
runtime 110. Additionally, the channel registration manager
109 may store information regarding the registration requests
it receives from clients 140 in memory 107 as registered
channel session data 116. In some implementations, for
example, the registered channel session data 116 may include
an association between one or more clients 140 and the one or
more backend applications 112 from which each of the one or
more clients 140 register to receive messages. Moreover,
when the channel registration manager 109 receives a dereg-
istration request that identifies one or more backend applica-
tions 112 from which a client 140 no longer desires to receive
messages, the channel registration manager 109 may be con-
figured to remove from registered channel session data 116
the identified one or more backend applications 112 from a
list of backend applications 112 from which the client 140 is
registered to receive messages.

The messaging channel runtime 110 is a service or a stand-
alone application that receives messages from the backend
applications 112 and determines to which clients 140 the
messages should be sent. Specifically, the messaging channel
runtime 110 receives a message from a backend application
112 and determines, based on the information regarding the
push sessions received from the push session manager 108
and the information regarding the registration requests
received from the channel registration manager 109, to which
push session(s) to send the message.

In some implementations, for example, when the messag-
ing channel runtime 110 receives a message from a first
backend application 114, the messaging channel runtime 110
may be configured to access registered channel session data
116 stored in memory 107 to determine which clients 140
have registered to receive messages from the first backend
application 114. Based on the determination, the messaging
channel runtime 110 may forward the message to the push
session manager 108 along with an indication of which cli-
ents 140 are to receive the message. For example, in some
implementations, the messaging channel runtime 110 may
send to the push session manager 108 the message received
from the first backend application 114 and a list of unique
identifiers associated with those clients 140 from which the
channel registration manager 109 received registration
requests regarding the first backend application 114. Alterna-
tively, in some implementations, the messaging channel runt-
ime 110 may be configured to directly send a copy of the
message received from the first backend application 114 to
each of the push session processes or threads associated with
the clients 140 from which the channel registration manager
109 received registration requests regarding the first backend
application 114.

While the push session manager 108, channel registration
manager 109, and messaging channel runtime 110 have been
described as separate services or stand-alone applications,
they may be combined into one or more services or stand-
alone applications in any combination. Thus, a single service
or stand-alone application may implement all or some subset
of'the functionality of the push session manager 108, channel
registration manager 109, and messaging channel runtime
110.

The one or more backend applications 112 may include any
type of applications that would have a need to push informa-
tion to one or more clients 140. In some implementations, for
example, the one or more backend applications 112 may
include web-based applications hosted on the enterprise
server 102 that the one or more clients 140 may access. The
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one or more clients 140 may send information to and request
information from the one or more backend applications 112
using standard application protocols (e.g., GET and PUT
HTTP requests). However, the one or more backend applica-
tions 112 may require a separate means by which the server
102 can send information to the one or more clients 140, in
addition to the standard response to a client request. Thus,
each of the one or more backend applications 112 may be
configured to send messages to messaging channel runtime
110 so that these messages may be forwarded to the proper
clients 140. In other words, the one or more backend appli-
cations 112 may utilize the push session manager 108, chan-
nel registration manager 109, and messaging channel runtime
110 to notify clients 140 of, for example, aperiodic events in
real-time.

The one or more backend applications 112 may store appli-
cation session data 120 in memory 107. Application session
data 120 may include, for example, any information neces-
sary to execute the one or more backend applications 112.
Thus, the application session data 120 may include, for
example, any information received from clients 140, any data
regarding which clients 140 request processing, and any
information returned to the clients 140. Application session
data 120 may further include a list of unique identifiers for
each of the one or more backend applications 112, which the
one or more backend applications 112 may append to any
message sent to messaging channel runtime 110.

The client 140 may be any computing device operable to
connect to or communicate with at least the enterprise server
102 using the network 130. In general, the client 140 com-
prises a computer operable to receive, transmit, process, and
store any appropriate data associated with the example dis-
tributed computing system 100.

The illustrated client 140 further includes a client applica-
tion 146. The client application 146 may be any type of
application that allows the client 140 to request and view
content on the client 140. In some implementations, the client
application 146 can be and/or include a web browser. In some
implementations, the client application 146 can use param-
eters, metadata, and other information received at launch to
access a particular set of data from the server 102. In some
implementations, the client application 146 may provide an
interface to one or more corresponding backend applications
112 associated with the enterprise server 102. Once a particu-
lar client application 146 is launched, a user may interactively
process atask, event, or other information associated with the
enterprise server 102. Further, although illustrated as a single
client application 146, the client application 146 may be
implemented as multiple client applications in the client 140.

The illustrated client 140 further includes an interface 152,
aprocessor 144, and a memory 148. The interface 152 is used
by the client 140 for communicating with other systems in a
distributed environment—including within the example dis-
tributed computing system 100—connected to the network
130; for example, the enterprise server 102 as well as other
systems communicably coupled to the network 130 (notillus-
trated). The interface 152 may also be consistent with the
above-described interface 104 of the enterprise server 102 or
other interfaces within the example distributed computing
system 100. The processor 144 may be consistent with the
above-described processor 106 of the enterprise server 102 or
other processors within the example distributed computing
system 100. Specifically, the processor 144 executes instruc-
tions and manipulates data to perform the operations of the
client 140, including the functionality required to send
requests to the enterprise server 102 and to receive and pro-
cess responses from the enterprise server 102. The memory
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148 may be consistent with the above-described memory 107
of the enterprise server 102 or other memories within the
example distributed computing system 100 but storing
objects and/or data associated with the purposes of the client
140.

Further, the illustrated client 140 includes a GUI 142. The
GUI 142 interfaces with at least a portion of the example
distributed computing system 100 for any suitable purpose,
including generating a visual representation of a web
browser. In particular, the GUI 142 may be used to view and
navigate various web pages located both internally and exter-
nally to the enterprise server 102. Generally, through the GUI
142, an enterprise server 102 user is provided with an efficient
and user-friendly presentation of data provided by or com-
municated within the example distributed computing system
100.

Further, the illustrated client 140 may include a push dis-
patcher 150. The push dispatcher 150 is a service or a stand-
alone application that establishes and maintains push sessions
with an enterprise server 102, registers and deregisters for
messages from specific backend applications 112, and dis-
tributes messages received from the enterprise server 102 to
the proper client application(s) 146. Specifically, the push
dispatcher 150 may be configured to receive a request from
one or more client applications 146 to set up a push session to
receive information from one or more backend applications
112 on enterprise server 102. As a result, the push dispatcher
150 may send a request to establish a push channel or session
to push session manager 108. In the case where the push
dispatcher 150 utilizes long polling to establish push sessions
with the enterprise server 102, the push dispatcher 150 estab-
lishes a push session by sending a request to the push session
manager 108 that identifies the client 140. The push dis-
patcher 150 then waits for a response from the push session
manager 108. The response may include a message from a
backend application 112 and an identifier of the backend
application 112. The push dispatcher 150 may be configured
to forward the received messages to those client applications
146 that have requested to receive messages from the backend
application 112.

As the information requirements of the one or more client
applications 146 differ, the push dispatcher 150 may register
to receive and deregister to prevent receiving messages from
the one or more client applications 146 by sending registra-
tion and deregistration requests, respectively, to the channel
registration manager 109. Moreover, the push dispatcher 150
may store associations between client applications 146 and
the one or more backend applications 112 from which a client
applications 146 has requested to receive messages. Once the
client 140 no longer requires the push session, the push dis-
patcher 150 may close the push session with enterprise server
102. In implementations where the push session utilizes long
polling, for example, the push dispatcher 150 may be config-
ured to close a push session by failing to renew the long
polling request with the push session manager 108. Addition-
ally or alternatively, the push dispatcher 150 may be config-
ured to close a push session by sending a message to one or
more components of the enterprise 102 indicating that the
push session should be terminated.

By dynamically registering and deregistering for messages
with the enterprise server 102, the work of deciding which
messages are relevant to a client 140 is offloaded to the
enterprise server 102. Moreover, bandwidth associated with
communicating the messages from the enterprise server 102
to the client 140 may be conserved, because irrelevant mes-
sages (i.e., those for which the client 140 has not registered)
are never sent.
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There may be any number of clients 140 associated with, or
external to, the example distributed computing system 100.
For example, while the illustrated example distributed com-
puting system 100 includes one client 140 communicably
coupled to the enterprise server 102 using network 130, alter-
native implementations of the example distributed computing
system 100 may include any number of clients 140 suitable to
the purposes of the example distributed computing system
100. Additionally, there may also be one or more additional
clients 140 external to the illustrated portion of the example
distributed computing system 100 that are capable of inter-
acting with the example distributed computing system 100
using the network 130. Further, the term “client” and “user”
may be used interchangeably as appropriate without depart-
ing from the scope of this disclosure. Moreover, while the
client 140 is described in terms of being used by a single user,
this disclosure contemplates that many users may use one
client, or that one user may use multiple clients.

The illustrated client 140 is intended to encompass any
computing device such as a desktop computer, laptop/note-
book computer, wireless data port, smart phone, personal data
assistant (PDA), tablet computing device, one or more pro-
cessors within these devices, or any other suitable processing
device. For example, the client 140 may comprise a computer
that includes an input device, such as a keypad, touch screen,
orother device that can accept user information, and an output
device that conveys information associated with the operation
of the enterprise server 102 or the client 140 itself, including
digital data, visual information, or a GUI 142, as shown with
respect to the client 140. Additionally or alternatively, each
client 140 may represent an instance of an application
executed by a computing device. For example, in some imple-
mentations, each client 140 may represent a single instance of
a web-browser application being executed on one or more
computing devices. Thus, a computing device may be asso-
ciated with more than one client 140.

Turning now to FIG. 2, FIG. 2 is a block diagram illustrat-
ing an example series of communications that may be
exchanged between various components of an enterprise
server and a client for dynamic client registration for server
push events. FIG. 2 will be described with regard to the
components described above with regard to FIG. 1. There-
fore, certain description of previously introduced compo-
nents may be omitted for brevity in the discussion of FIG. 2.
However, the use of any components in describing FIG. 2
should not be viewed as limiting. The series of messages
described with regard to FIG. 2 may be adapted for use by any
server and client system, where the server and/or the client
may omit certain components described in FIGS. 1 and 2
and/or include additional components. Moreover, the various
communications shown in FIG. 2 may be occur in any logical
order and may represent, for example, the setting of one or
more variables, the execution of one or more functions, and/
or the exchange of information between objects, processes,
services, or applications.

As shown in FIG. 2, push dispatcher 150 of client 140
sends a request 202 to push session manager 108 of enterprise
server 102 to establish a push session or channel between
client 140 and enterprise server 102. In some implementa-
tions, the request 202 may be a long polling request that
identifies the client 140 from the request 202 is being sent. In
response to receiving the request 202, the push session man-
ager 108 may create client push session data 114 that includes
an association between the client 140 and the long polling
request being held by the push session manager 108.

The push session manager 108 forwards data 204 to mes-
saging channel runtime 110 indicating the creation of the
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push channel between client 140 and the enterprise server
102. The data 204 may include, for example, a unique iden-
tifier provided by or created for the client 140 during the
establishment of the push session. In some implementations,
the messaging channel runtime 110 may use the data 204 to
create a list of clients to which messages from backend appli-
cations 112a and 1125 must be forwarded.

Simultaneous with or subsequent to sending the request
202, the client 140 may send a registration request 206 to the
channel registration manager 109 indicating one or more
backend applications from which the client 140 (and more
specifically the client applications 146a and 1465) desires to
receive messages. In some implementations, the registration
request 206 may include the unique identifier associated with
the client 140 during the establishment of the push session
and an identifier for each of the backend applications from
which the client 140 desires to receive messages. For
example, the registration request 206 may include identifiers
for each of backend application 1124 and backend applica-
tion 1124.

The channel registration manager 109 may forward the
information 208 received in registration request 206 to the
messaging channel runtime 110 and/or the push session man-
ager 108. In some implementations, for example, the messag-
ing channel runtime 110 may be configured use the informa-
tion 208 received in registration request 206 to update a list of
backend applications from which the client 140 desires to
receive messages.

The backend applications 112a and 11256 may send mes-
sages 212a and 2125, respectively, to the messaging channel
runtime 110. Based on the data 204 indicating the creation of
the push channel between client 140 and the enterprise server
102 and the information 208 received in registration request
206, the messaging channel runtime 110 determines which, if
any, clients have registered to receive the messages 212a and
212b. For example, if client 140 sent a registration request
206 requesting to receive messages only from backend appli-
cation 1124, the messaging channel runtime 110 may deter-
mine that message 212a should be sent to client 140, but not
message 2125.

Based on the determination of which, if any, clients have
registered to receive the message, the messaging channel
runtime 110 sends to push session manager 108 information
214 regarding any messages received from a backend appli-
cation and for which one or more clients have been deter-
mined to be registered. For example, if client 140 registers to
receive messages from both backend application 1124 and
backend application 11254, the messaging channel runtime
110 sends information regarding each of messages 2124 and
2125 to push session manager 108 with an indication that
client 140 registered to receive each ofthe messages 212a and
212b. In some implementations, the information 214 sent by
the messaging channel runtime 110 to the push session man-
ager 108 regarding the received messages may include, for
each received message, a list of unique identifiers associated
with each of the clients registered to receive the message.
Alternatively, in some implementations, the messaging chan-
nel runtime 110 may be configured to send information 214
regarding a received message directly to one or more push
session processes or threads associated with those clients
registered to receive the message.

Upon receiving information 214 from messaging channel
runtime 110, the push session manager 108 creates one or
more responses 216 to those clients that have registered to
receive the application messages included in information
214. Specifically, in a case where a push session utilizes long
polling, the push session manager 108 may create a response

20

25

30

35

40

45

50

55

60

65

12

to the held long polling request associated with a client that
registered to receive the message included in information
214. In some implementations, each response 216 may
include a copy of the message and an indication of the back-
end application that sent the message. For example, if client
140 registered to receive messages from backend application
112a, the push session manager 108 (or the push session
process or thread associated with the client 140) may create a
response 216 that includes a copy of the message 212q and an
indication that the message originated from backend applica-
tion 112a.

In cases where the information 214 includes information
regarding more than one message, or where the push session
manager 108 receives multiple instances of information 214
for different messages close in time, the push session man-
ager 108 may be configured to handle the multiple requests to
ensure that a copy of message is sent to every client that
registered to receive the message. For example, in a case
where information 214 includes information regarding both
messages 212a and 2125, the push session manager 108 may
create, for each client registered to receive both messages, a
single response 216 that includes both messages. Addition-
ally or alternatively, the push session manager 108 may be
configured to create a first response 216 corresponding to
message 212a and a second response 216 corresponding to
message 2125b. The push session manager 108 may send the
first and second responses separately by, for example,
responding to a held long polling request associated with
client 140 with the first response and waiting until the client
140 sends another long polling request to respond with the
second response.

When the push dispatcher 150 receives the response(s) 216
including copies of the messages 212a and 2125, the push
dispatcher 150 forwards the messages to the client applica-
tion to which the message corresponds. Each message
received from the enterprise server 102 may be associated
with one or more client applications. Different messages may
be associated with different client applications. In some
implementations, the push dispatcher 150 is configured to
access the response 216 to determine to which client appli-
cations a message should be forwarded. To determine to
which client application(s) a message should be forwarded,
the push dispatcher 150 may store a table or other data struc-
ture that lists which client applications should receive mes-
sages from which backend applications.

For example, where a response 216 includes message 212a
and an indication that the message was sent by backend
application 112a, the push dispatcher 150 may access a table
that indicates copies of all messages sent by backend appli-
cation 1124 should be forwarded to client application 146a.
As a result, the push dispatcher 150 may forward a copy 218a
of'the message 2124 to the client application 146a. Similarly,
where a response 216 includes message 2125 and an indica-
tion that the message was sent by backend application 1125,
the push dispatcher 150 may access a table that indicates
copies of all messages sent by backend application 1125
should be forwarded to both client application 1464 and client
application 146b. As a result, the push dispatcher 150 may
forward copies 21856 of the message 2125 to each of client
application 146a and client application 14654. Client applica-
tion 146a and client application 1465 may process or other-
wise handle the copies 2184 and 2185 of messages 212a and
2125 accordingly.

Turning now to FIG. 3, FIG. 3 is a flow chart 300 of
dynamic client registration for server push events in long
polling scenarios. For clarity of presentation, the description
that follows generally describes method 300 in the context of
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FIGS. 1 and 2. However, it will be understood that method
300 may be performed, for example, by any other suitable
system, environment, software, and hardware, or a combina-
tion of systems, environments, software, and hardware as
appropriate. For example, one or more of the enterprise
server, the client, or other computing device (not illustrated)
can be used to execute method 300 and obtain any data from
the memory of the client, the enterprise server, or the other
computing device (not illustrated).

At 302, the client and enterprise server establish a push
channel session. As described above, the push channel ses-
sion may utilize long polling, in which case the client sends a
long polling request to the enterprise server and the enterprise
server creates a push channel session that holds the long
polling request and associates the held long polling request
with the client that sent the request. In some implementations,
the push channel session may be established and maintained
by a push session manager associated with the enterprise
server. Alternatives to long polling may be used in various
implementations.

At 304, the push session manager registers the established
push channel session with a messaging channel runtime. In
some implementations, the push session manager registers
the established push channel session by sending to the mes-
saging channel runtime a unique identifier associated with the
client and an indication that the client has established a push
session. In some implementations, the push session manager
registers the established push channel session by sending an
identifier for or link to a push session process or thread cre-
ated by the push session manager to handle the established
push channel session for the identified client.

At 306, the client registers to receive messages from one or
more backend applications associated with the enterprise
server. In some implementations, the client may send a
request to a channel registration manager associated with the
enterprise server to register with one or more backend appli-
cations. The request may include an identifier that associates
the client with the push channel session and a list of one or
more backend applications from which the client desires to
receive messages. As described above with regard to FIGS. 1
and 2, the channel registration manager may forward the
information contained in the application registration request
to the push session manager and/or the messaging channel
runtime.

In 308, the messaging channel runtime may optionally
create a client-specific application channel for forwarding
messages from the backend applications to the push channel
session associated with a specific client. Where the push
session manager maintains a push session process or thread
for each established push channel session, for example, the
messaging channel runtime may receive registration request
from a specific client that desires to receive messages from a
specific backend application. As a result, the messaging chan-
nel runtime may establish a communication channel between
the push session process or thread associated with the specific
client and the specific backend application. However, in other
implementations, messaging channel runtime may be config-
ured to act as a routing service between the backend applica-
tions and the established push channel sessions without the
need for client-specific application channels.

In 310, the messaging channel runtime receives a message
from a backend application. Upon receiving the message
from the backend application, in 312, the messaging channel
runtime may dispatch the received application message to one
or more push channel sessions associated with clients that
have registered to receive messages from the backend appli-
cation that sent the message. In order to dispatch the message
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to the proper push channel sessions, the messaging channel
runtime may access a table or other data structure that asso-
ciates each established push channel session with those back-
end applications from which the client associated with the
push channel session has registered to receive messages.

In 314, the push session manager communicates the appli-
cation message to one or more clients using the push channel
session associated with those clients that registered to receive
messages from the backend application that sent the applica-
tion message. Where the push channel session is implement-
ing using long polling, the push session manager communi-
cates the application message by responding to the long
polling requests being held for those clients that registered to
receive the application message. As described above with
regard to FIGS. 1 and 2, the communication from the enter-
prise server to the client may include a copy of the message
and an indication of the backend application that sent the
message. The client may distribute received messages to
those client applications and/or other processes that may rely
upon them. Moreover, the client may maintain the push chan-
nel session with the enterprise server by renewing the long
polling request as soon as the client receives a response with
a message.

Implementations of the subject matter and the functional
operations described in this specification can be implemented
in digital electronic circuitry, in tangibly-embodied computer
software or firmware, in computer hardware, including the
structures disclosed in this specification and their structural
equivalents, or in combinations of one or more of them.
Implementations of the subject matter described in this speci-
fication can be implemented as one or more computer pro-
grams, i.e., one or more modules of computer program
instructions encoded on a tangible non-transitory program
carrier for execution by, or to control the operation of, data
processing apparatus. Alternatively or in addition, the pro-
gram instructions can be encoded on an artificially-generated
propagated signal, e.g., a machine-generated electrical, opti-
cal, or electromagnetic signal that is generated to encode
information for transmission to suitable receiver apparatus
for execution by a data processing apparatus. The computer
storage medium can be a machine-readable storage device, a
machine-readable storage substrate, a random or serial access
memory device, or a combination of one or more of them.

The term “data processing apparatus™ refers to data pro-
cessing hardware and encompasses all kinds of apparatus,
devices, and machines for processing data, including by way
of example a programmable processor, a computer, or mul-
tiple processors or computers. The apparatus can also be or
further include special purpose logic circuitry, e.g., a central
processing unit (CPU), a FPGA (field programmable gate
array), or an ASIC (application-specific integrated circuit). In
some implementations, the data processing apparatus and/or
special purpose logic circuitry may be hardware-based and/or
software-based. The apparatus can optionally include code
that creates an execution environment for computer pro-
grams, e.g., code that constitutes processor firmware, a pro-
tocol stack, a database management system, an operating
system, or a combination of one or more of them. The present
disclosure contemplates the use of data processing appara-
tuses with or without conventional operating systems, for
example Linux, UNIX, Windows, Mac OS, Android, iOS or
any other suitable conventional operating system.

A computer program, which may also be referred to or
described as a program, software, a software application, a
module, a software module, a script, or code, can be written in
any form of programming language, including compiled or
interpreted languages, or declarative or procedural lan-
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guages, and it can be deployed in any form, including as a
stand-alone program or as a module, component, subroutine,
or other unit suitable for use in a computing environment. A
computer program may, but need not, correspond to a filein a
file system. A program can be stored in a portion of a file that
holds other programs or data, e.g., one or more scripts stored
in a markup language document, in a single file dedicated to
the program in question, or in multiple coordinated files, e.g.,
files that store one or more modules, sub-programs, or por-
tions of code. A computer program can be deployed to be
executed on one computer or on multiple computers that are
located at one site or distributed across multiple sites and
interconnected by a communication network. While portions
of'the programs illustrated in the various figures are shown as
individual modules that implement the various features and
functionality through various objects, methods, or other pro-
cesses, the programs may instead include a number of sub-
modules, third party services, components, libraries, and
such, as appropriate. Conversely, the features and function-
ality of various components can be combined into single
components as appropriate.

The processes and logic flows described in this specifica-
tion can be performed by one or more programmable com-
puters executing one or more computer programs to perform
functions by operating on input data and generating output.
The processes and logic flows can also be performed by, and
apparatus can also be implemented as, special purpose logic
circuitry, e.g., a central processing unit (CPU), a FPGA (field
programmable gate array), or an ASIC (application-specific
integrated circuit).

Computers suitable for the execution of a computer pro-
gram include, by way of example, can be based on general or
special purpose microprocessors or both, or any other kind of
central processing unit. Generally, a central processing unit
will receive instructions and data from a read-only memory or
arandom access memory or both. The essential elements of a
computer are a central processing unit for performing or
executing instructions and one or more memory devices for
storing instructions and data. Generally, a computer will also
include, or be operatively coupled to receive data from or
transfer data to, or both, one or more mass storage devices for
storing data, e.g., magnetic, magneto-optical disks, or optical
disks. However, a computer need not have such devices.
Moreover, a computer can be embedded in another device,
e.g., a mobile telephone, a personal digital assistant (PDA), a
mobile audio or video player, a game console, a Global Posi-
tioning System (GPS) receiver, or a portable storage device,
e.g., a universal serial bus (USB) flash drive, to name just a
few.

Computer-readable media (transitory or non-transitory, as
appropriate) suitable for storing computer program instruc-
tions and data include all forms of non-volatile memory,
media and memory devices, including by way of example
semiconductor memory devices, e.g., EPROM, EEPROM,
and flash memory devices; magnetic disks, e.g., internal hard
disks or removable disks; magneto-optical disks; and CD-
ROM and DVD-ROM disks. The memory may store various
objects or data, including caches, classes, frameworks, appli-
cations, backup data, jobs, web pages, web page templates,
database tables, repositories storing business and/or dynamic
information, and any other appropriate information including
any parameters, variables, algorithms, instructions, rules,
constraints, or references thereto. Additionally, the memory
may include any other appropriate data, such as logs, policies,
security or access data, reporting files, as well as others. The
processor and the memory can be supplemented by, or incor-
porated in, special purpose logic circuitry.
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To provide for interaction with a user, implementations of
the subject matter described in this specification can be
implemented on a computer having a display device, e.g., a
CRT (cathode ray tube), LCD (liquid crystal display), or
plasma monitor, for displaying information to the user and a
keyboard and a pointing device, e.g., a mouse or a trackball,
by which the user can provide input to the computer. Other
kinds of devices can be used to provide for interaction with a
user as well; for example, feedback provided to the user can
be any form of sensory feedback, e.g., visual feedback, audi-
tory feedback, ortactile feedback; and input from the user can
be received in any form, including acoustic, speech, or tactile
input. In addition, a computer can interact with a user by
sending documents to and receiving documents from a device
that is used by the user; for example, by sending web pages to
aweb browser ona user’s client device in response to requests
received from the web browser.

Theterm “graphical user interface,” or GUI, may be used in
the singular or the plural to describe one or more graphical
user interfaces and each of the displays of a particular graphi-
cal user interface. Therefore, a GUI may represent any
graphical user interface, including but not limited to, a web
browser, a touch screen, or a command line interface (CLI)
that processes information and efficiently presents the infor-
mation results to the user. In general, a GUI may include a
plurality of user interface (UI) elements, some or all associ-
ated with a web browser, such as interactive fields, pull-down
lists, and buttons operable by the enterprise user. These and
other Ul elements may be related to or represent the functions
of the web browser.

Implementations of the subject matter described in this
specification can be implemented in a computing system that
includes a back-end component, e.g., as a data server, or that
includes a middleware component, e.g., an application server,
or that includes a front-end component, e.g., a client com-
puter having a graphical user interface or a Web browser
through which a user can interact with an implementation of
the subject matter described in this specification, or any com-
bination of one or more such back-end, middleware, or front-
end components. The components of the system can be inter-
connected by any form or medium of digital data
communication, e.g., a communication network. Examples
of communication networks include a local area network
(LAN), a wide area network (WAN), e.g., the Internet, and a
wireless local area network (WLAN).

The computing system can include clients and servers. A
client and server are generally remote from each other and
typically interact through a communication network. The
relationship of client and server arises by virtue of computer
programs running on the respective computers and having a
client-server relationship to each other.

While this specification contains many specific implemen-
tation details, these should not be construed as limitations on
the scope of any invention or on the scope of what may be
claimed, but rather as descriptions of features that may be
specific to particular implementations of particular inven-
tions. Certain features that are described in this specification
in the context of separate implementations can also be imple-
mented in combination in a single implementation. Con-
versely, various features that are described in the context of a
single implementation can also be implemented in multiple
implementations separately or in any suitable sub-combina-
tion. Moreover, although features may be described above as
acting in certain combinations and even initially claimed as
such, one or more features from a claimed combination can in
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some cases be excised from the combination, and the claimed
combination may be directed to a sub-combination or varia-
tion of a sub-combination.

Similarly, while operations are depicted in the drawings in
a particular order, this should not be understood as requiring
that such operations be performed in the particular order
shown or in sequential order, or that all illustrated operations
be performed, to achieve desirable results. In certain circum-
stances, multitasking and parallel processing may be advan-
tageous. Moreover, the separation of various system modules
and components in the implementations described above
should not be understood as requiring such separation in all
implementations, and it should be understood that the
described program components and systems can generally be
integrated together in a single software product or packaged
into multiple software products.

Particular implementations of the subject matter have been
described. Other implementations, alterations, and permuta-
tions of the described implementations are within the scope of
the following claims as will be apparent to those skilled in the
art. For example, the actions recited in the claims can be
performed in a different order and still achieve desirable
results.

Accordingly, the above description of example implemen-
tations does not define or constrain this disclosure. Other
changes, substitutions, and alterations are also possible with-
out departing from the spirit and scope of this disclosure.

What is claimed is:

1. A computer-implemented method, comprising:

establishing a push-channel session uniquely associated

with a client, wherein the push channel session commu-
nicates with the client using a single push channel;
registering the established push-channel session with a
messaging channel runtime creating a client-specific
messaging channel, wherein the push-channel session is
established and maintained between the client and an
enterprise server by a push-session manager, the push-
channel session established responsive to receiving a
message from the client to initiate the push-channel
session, wherein the registration of the push channel
session is performed on the messaging channel runtime
and the push session, and wherein, prior to the registra-
tion, the push channel session receives at least one of a
registration or a de-registration request for a backend
application;
registering the backend application with the push-channel-
session-associated single push channel using a channel
registration manager, the registration initiated by a
request sent by the client to the channel registration
manager;
responsive to an application message received from an
application session associated with the backend appli-
cation using a client-specific application channel, dis-
patching the received application message to the push-
channel session from the messaging channel runtime
using the client-specific messaging channel; and

communicating the dispatched application message to the
client using the single push channel.

2. The computer-implemented method of claim 1, wherein
the single push channel is implemented using at least one of
long polling or web sockets.

3. The computer-implemented method of claim 1, further
comprising, prior to receiving the application message asso-
ciated with the application session, registering the client-
specific application channel between the application session
and the messaging channel runtime.
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4. The computer-implemented method of claim 3, wherein
the messaging channel runtime dispatches the received appli-
cation message using the client-specific messaging channel
corresponding to the client associated with the application
channel.

5. The computer-implemented method of claim 1 wherein
the communicated application message is dispatched by a
client push dispatcher to the client application associated with
the application session.

6. A computer program product, tangibly embodied in a
machine-readable storage device, the computer program
product being operable to cause data processing apparatus to
perform operations comprising:

establishing a push-channel session uniquely associated

with a client, wherein the push channel session commu-
nicates with the client using a single push channel;
registering the established push-channel session with a
messaging channel runtime creating a client-specific
messaging channel, wherein the push-channel session is
established and maintained between the client and an
enterprise server by a push-session manager, the push-
channel session established responsive to receiving a
message from the client to initiate the push-channel
session, wherein the registration of the push channel
session is performed on the messaging channel runtime
and the push session, and wherein, prior to the registra-
tion, the push channel session receives at least one of a
registration or a de-registration request for a backend
application;
register the a backend application with the push-channel-
session-associated single push channel using a channel
registration manager, the registration initiated by a
request sent by the client to the channel registration
manager;
responsive to an application message received from an
application session associated with the backend appli-
cation using a client-specific application channel, dis-
patching the received application message to the push-
channel session from the messaging channel runtime
using the client-specific messaging channel; and

communicating the dispatched application message to the
client using the single push channel.

7. The computer program product of claim 6, wherein the
single push channel is implemented using at least one of long
polling or web sockets.

8. The computer program product of claim 6, further com-
prising, prior to receiving the application message associated
with the application session, registering the client-specific
application channel between the application session and the
messaging channel runtime.

9. The computer program product of claim 8, wherein the
messaging channel runtime dispatches the received applica-
tion message using the client-specific messaging channel cor-
responding to the client associated with the application chan-
nel.

10. The computer program product of claim 6 wherein the
communicated application message is dispatched by a client
push dispatcher to the client application associated with the
application session.

11. A system, comprising:

memory operable to store at least one decision service; and

at least one hardware processor interoperably coupled to

the memory and configured to perform operations com-

prising:

establishing a push-channel session uniquely associated
with a client, wherein the push channel session com-
municates with the client using a single push channel;
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registering the established push-channel session with a
messaging channel runtime creating a client-specific
messaging channel, wherein the push-channel session
is established and maintained between the client and
an enterprise server by a push-session manager, the
push-channel session established responsive to
receiving a message from the client to initiate the
push-channel session, wherein the registration of the
push channel session is performed on the messaging
channel runtime and the push session, and wherein,
prior to the registration, the push channel session
receives at least one of a registration or a de-registra-
tion request for a backend application;

registering the backend application with the push-chan-
nel-session-associated single push channel using a
channel registration manager, the registration initi-
ated by a request sent by the client to the channel
registration manager;

responsive to an application message received from an
application session associated with the backend appli-
cation using a client-specific application channel, dis-
patching the received application message to the
push-channel session from the messaging channel
runtime using the client-specific messaging channel;
and

communicating the dispatched application message to the

client using the single push channel.

12. The system of claim 11, wherein the single push chan-
nel is implemented using at least one of long polling or web
sockets.

13. The system of claim 11, wherein the at least one hard-
ware processor is further configured to perform operations
comprising: prior to receiving the application message asso-
ciated with the application session, registering the client-
specific application channel between the application session
and the messaging channel runtime.

14. The system of claim 13, wherein the messaging channel
runtime dispatches the received application message using
the client-specific messaging channel corresponding to the
client associated with the application channel.

15. A computer-implemented method, comprising:

establishing a push-channel session uniquely associated

with a client, wherein the push channel session commu-
nicates with the client using a single push channel;

registering the established push-channel session with a

messaging channel runtime creating a client-specific

messaging channel, wherein the push-channel session is
established and maintained between the client and an
enterprise server by a push-session manager, the push-

channel session established responsive to receiving a

message from the client to initiate the push-channel

session;

registering a backend application with the push-channel-

session-associated single push channel using a channel

registration manager, the registration initiated by a

request sent by the client to the channel registration

manager;

responsive to an application message received from an

application session associated with the backend appli-

cation using a client-specific application channel, dis-
patching the received application message to the push-
channel session from the messaging channel runtime
using the client-specific messaging channel, wherein
prior to receiving the application message associated
with the application session, the client-specific applica-
tion channel between the application session and the
messaging channel runtime is registered, and wherein
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the messaging channel runtime dispatches the received
application message using the client-specific messaging
channel corresponding to the client associated with the
client-specific application channel; and

communicating the dispatched application message to the
client using the single push channel.

16. The computer-implemented method of claim 15,
wherein the registration of the push channel session is per-
formed on the messaging channel runtime and the push ses-
sion.

17. The computer-implemented method of claim 16,
wherein, prior to the registration, the push channel session
receives at least one of a registration or a de-registration
request for the backend application.

18. A computer program product, tangibly embodied in a
machine-readable storage device, the computer program
product being operable to cause data processing apparatus to
perform operations comprising:

establishing a push-channel session uniquely associated

with a client, wherein the push channel session commu-
nicates with the client using a single push channel;
registering the established push-channel session with a
messaging channel runtime creating a client-specific
messaging channel, wherein the push-channel session is
established and maintained between the client and an
enterprise server by a push-session manager, the push-
channel session established responsive to receiving a
message from the client to initiate the push-channel
session;
registering a backend application with the push-channel-
session-associated single push channel using a channel
registration manager, the registration initiated by a
request sent by the client to the channel registration
manager;
responsive to an application message received from an
application session associated with the backend appli-
cation using a client-specific application channel, dis-
patching the received application message to the push-
channel session from the messaging channel runtime
using the client-specific messaging channel, wherein
prior to receiving the application message associated
with the application session, the client-specific applica-
tion channel between the application session and the
messaging channel runtime is registered, and wherein
the messaging channel runtime dispatches the received
application message using the client-specific messaging
channel corresponding to the client associated with the
client-specific application channel; and

communicating the dispatched application message to the
client using the single push channel.

19. The computer program product of claim 18, wherein
the registration of the push channel session is performed on
the messaging channel runtime and the push session.

20. The computer program product of claim 19, wherein,
prior to the registration, the push channel session receives at
least one of a registration or a de-registration request for the
backend application.

21. A system, comprising:

memory operable to store at least one decision service; and

at least one hardware processor interoperably coupled to

the memory and configured to perform operations com-

prising:

establishing a push-channel session uniquely associated
with a client, wherein the push channel session com-
municates with the client using a single push channel;

registering the established push-channel session with a
messaging channel runtime creating a client-specific
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messaging channel, wherein the push-channel session
is established and maintained between the client and

22

associated with the application session, the client-
specific application channel between the application

session and the messaging channel runtime is regis-
tered, and wherein the messaging channel runtime
dispatches the received application message using the
client-specific messaging channel corresponding to
the client associated with the client-specific applica-
tion channel; and

communicating the dispatched application message to

10 the client using the single push channel.

22. The system of claim 21, wherein the registration of the
push channel session is performed on the messaging channel
runtime and the push session.

23. The system of claim 22, wherein, prior to the registra-

15 tion, the push channel session receives at least one of a reg-
istration or a de-registration request for the backend applica-
tion.

an enterprise server by a push-session manager, the
push-channel session established responsive to
receiving a message from the client to initiate the 3
push-channel session;

registering a backend application with the push-chan-
nel-session-associated single push channel using a
channel registration manager, the registration initi-
ated by a request sent by the client to the channel
registration manager;

responsive to an application message received from an
application session associated with the backend appli-
cation using a client-specific application channel, dis-
patching the received application message to the
push-channel session from the messaging channel
runtime using the client-specific messaging channel,
wherein prior to receiving the application message L



